Abstract
Introduction
Although it has long been recognised that performance measurement has an important role to play in the efficient and effective management of organisations, it remains a critical and much debated issue. Significant management time is being devoted to the questions -what and how should we measure -while substantial research effort, by academics from a wide variety of management disciplines, is being expended as we seek to enhance our understanding of the topic and related issues (Neely, 1999) .
Survey data suggest that between 40 and 60 per cent of companies significantly changed their measurement systems between 1995 and 2000 (Frigo and Krumwiede, 1999) . Most of these initiatives, however, appear to be static. Although many organisations have undertaken projects to design and implement better performance measures, little consideration appears to have been given to the way in which measures evolve following their implementation (Waggoner et al., 1999) . It is important that performance measurement systems be dynamic, so that performance measures remain relevant and continue to reflect the issues of importance to the business (Lynch and Cross, 1991) . IJOPM 
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can follow in order to design and implement performance measurement systems (Bourne et al., 1999) . Many frameworks, such as the balanced scorecard (Kaplan and Norton, 1992) , the performance prism , the performance measurement matrix (Keegan et al., 1989) , the results and determinants framework (Fitzgerald et al., 1991) , and the SMART pyramid (Lynch and Cross, 1991) have been proposed that support these processes. The objective of such frameworks is to help organisations define a set of measures that reflects their objectives and assesses their performance appropriately. The frameworks are multidimensional, explicitly balancing financial and nonfinancial measures.
Furthermore, a wide range of criteria has also been developed, indicating the attributes of effective performance measures and measurement systems. These include the need for measures to relate directly to the organisation's mission and objectives, to reflect the company's external competitive environment, customer requirements and internal objectives (Globerson, 1985; Wisner and Fawcett, 1991; Maskell, 1989; Kaplan and Norton, 1993) . Others make explicit the need for strategies, action and measures to be consistent (Lynch and Cross, 1991; Dixon et al., 1990) .
At the heart of the processes, frameworks and criteria discussed, as with much that has been written on the subject of performance measurement, is the premise that measures and measurement systems must reflect the context to which they are applied (Neely, 1999) . Indeed as Johnson (1983) observed, the introduction of financial performance measures, such as cash flow and return on investment, reflected the changing marketplace in which organisations competed. At the turn of the century sole traders were giving way to owner managers who needed to assess the return on their investment in plant and premises.
The performance measurement revolution has prompted many organisations to implement new performance measurement systems, often at considerable expense. However, unlike the environment in which organisations operate, many measurement initiatives appear to be static. Senge (1992) argues that, in today's complex business world, organisations must be able to learn how to cope with continuous change in order to be successful. Eccles (1991) suggests that it will become increasingly necessary for all major businesses to evaluate and modify their performance measures in order to adapt to the rapidly changing and highly competitive business environment. Numerous authors espouse the need for reflection on measures to ensure that they are updated to reflect this continuous change (Meyer and Gupta, 1994; Ghalayini and Noble, 1996; Dixon et al., 1990; Wisner and Fawcett, 1991) . However, there has been little evidence of the extent or effectiveness with which this takes place. Moreover, the literature suggests that ineffective management of the evolution of measurement systems is causing a new measurement``crisis'', with organisations implementing new measures to reflect new priorities but failing to discard measures reflecting old priorities resulting in uncorrelated and inconsistent measures (Meyer and Gupta, 1994) . Furthermore, it is suggested Performance measurement systems
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that organisations are drowning in the additional data that is now being collected and reported . As with measurement systems introduced at the turn of the century, there is a danger that failure to manage effectively the way in which measurement systems change over time will cause new measurement systems to lose their relevance, prompting a new crisis and necessitating a further measurement revolution. This raises a crucial question. Why do performance measurement systems fail to change as organisations change, rendering them irrelevant? This is an important question to answer if history is not to be repeated and organisations are to avoid the expense of another extensive overhaul of their measurement systems. Wisner and Fawcett (1991) acknowledge the need for performance measures to be reviewed and changed to ensure that measures remain relevant in the last step of their nine step process. They highlight the need to``re-evaluate the appropriateness of the established performance measurement systems in view of the current competitive environment''. Bititci et al. (2000) identify the need for performance measurement systems to be dynamic to reflect changes in the internal and external environment; review and prioritise objectives as the environment changes; deploy changes in objectives and priorities; and ensure gains achieved through improvement programmes are maintained. Dixon et al. (1990) and Bititci et al. (2000) propose audit tools that enable organisations to identify whether their existing measurement systems are appropriate given their environment and objectives. Bititci et al. (2000) go on to posit that a dynamic performance measurement system should have: an external monitoring system, which continuously monitors developments and changes in the external environment; an internal monitoring system, which continuously monitors developments and changes in the internal environment and raises warning and action signals when certain performance limits and thresholds are reached; a review system, which uses the information provided by internal and external monitors and the objectives and priorities set by higher level systems, to decide internal objectives and priorities; and an internal deployment system to deploy the revised objectives and priorities to critical parts of the system. Bourne et al. (2000) suggest measurement systems should be reviewed and revised at a number of different levels. They identify the need for review of targets and performance against them; individual measures as circumstances change; and the set of measures to ensure that they reflect the strategic direction.
Although the authors discussed above propose the need to review measures and suggest techniques for such review, there is little discussion of their application in practice, investigation of how measures actually change or of the factors that affect how effectively and efficiently performance measurement systems change. With a few notable exceptions (Meyer and Gupta, 1994; Townley and Cooper, 1998; Bourne et al., 2000) , empirical investigation of the evolution of measurement systems over time remains a considerable gap in performance measurement research (Neely, 1999) . Meyer and Gupta (1994) observe that measures tend to lose their relevance and ability to discriminate between good and bad performance over time as performance objectives are achieved or as behaviour no longer reflects the performance objectives underpinning the measures. They observe that failure to effectively manage this change causes the introduction of new measures`t hat are weakly correlated to those currently in place'' so that an organisation will have a diverse set of measures that do not measure the same thing.
Townley and Cooper (1998) undertook a longitudinal study of performance measurement in Alberta government in Canada. They observed that support for performance measurement can diminish over time. They observe that measurement initiatives can suffer from loss of initial enthusiasm, which is replaced by scepticism and disillusionment. They cited a number of causes of this including failure to manage the change appropriately, underestimating the effort required and lack of commitment to the change. They also identified that political issues and the involvement of employees affect success. Not only does their study identify factors affecting the success of performance measurement activities, but it also highlights the need for support of such activities within the organisation.
In a case study company, Bourne et al. (2000) observed that performance measures changed over time. They identified that changes were prompted by existing budgetary review processes, chance, intervention of the researchers and eventually by design, however they provide little insight into how this change by design took place.
Despite the limited discussion of evolution in the performance measurement literature, it is possible to draw lessons from a variety of other streams of literature that address issues relating to the management of change (Waggoner et al., 1999) .
Based on a review of the relevant literature, Waggoner et al. (1999) summarise the key forces driving and demanding change as: customers, information technology, the marketplace, legislation (public policy), new industries, nature of the work (e.g. outsourcing) and future uncertainty. However, many authors also identify barriers to change that have received little attention in the performance measurement literature. Gabris (1986) identifies four categories of such barriers:
(1) process burden, where processes such as performance measurement take employees away from their actual responsibilities; (2) internal capacity, where organisations lack the in-house capability to support an initiative; Performance measurement systems
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(3) credibility anxiety, where organisations suffer from an overload of management techniques; and (4) the``Georgia giant syndrome'', where management techniques work only under rigorous and closely supervised control conditions. These factors can be considered to be the organisation's readiness for change (Waggoner et al., 1999) . Furthermore, Kotter (1996) argues that willingness or urgency to change throughout the organisation is necessary for such change to be effective. Greiner (1996) categorises inhibiting factors as institutional, pragmatic, technical and financial. Numerous authors (such as Scott, 1995 and Pettigrew and Whipp, 1991) also highlight that the political nature of organisations requires further consideration, one of a number of factors demonstrating the impact that corporate culture can have on evolutionary change (Tichy, 1983) .
The literature reviewed highlights the importance of managing the evolution of performance measurement systems to ensure that they continue to reflect the environment and objectives of the organisation. The literature suggests that the factors affecting evolutionary change within organisations, and hence the evolution of performance measures, are many and complex. However, these issues can be grouped into two main themes:
(1) drivers of change (those factors that cause change to be necessary); and (2) barriers to change (those factors that must be overcome if change is to be effective).
These issues are summarised in Figure 1 . The research reported in this paper seeks to investigate these drivers of, and barriers to, evolution as they apply to performance measurement systems.
Methodology
A multiple case study approach was used to investigate the way in which performance measures actually evolve within organisations. The research involved semi-structured interviews with a total of 25 managers from a range The companies were selected on the basis of their considerable experience in the implementation and use of performance measures. Companies from different industry sectors and with a wide variety of competitive and organisational characteristics were deliberately chosen to introduce diversity into the sample. This enabled the identification of factors affecting evolution of measurement in a variety of different circumstances. Similarly, interviewing managers from a number of different departments ensured that consideration was given to the diversity of factors affecting evolution in different functional circumstances. As a result the findings of the case studies provide a broad understanding of the factors affecting the evolution of an organisation's performance measures.
Case study findings
There was general consensus among the managers interviewed of the need for performance measures to evolve over time, so that they reflect the changing circumstances and requirements of the organisation. The group technical and quality director of company 7 stated that:``ensuring that performance measures continue to reflect the issues that are important to the organisation is important if measurement is to be useful and help management''.
The consultancy sales manager of company 2 stated that:``the evolution of measures ensures that they increase in sophistication and change to reflect the changes in behaviour we want to achieve''.
The systems analyst from company 6 indicated that:``evolution enables us to tackle soft issues and develop hard measures to reflect how well we are doing''. Courier/global package delivery 5 Utility -energy generation and supply 6
Manufacturer of food packaging 7
Manufacturer and supplier of printing machinery Performance measurement systems
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Although the need for performance measures to evolve over time was recognised, the evolution of measures was managed with varying degrees of success. Findings from each of the organisations are now discussed in turn.
Company 1
In the past, company 1 had been unable to manage effectively the evolution of performance measures. The lack of flexible information systems and inertia throughout the organisation were found to be the main barriers to the effective management of legacy measurement systems. The problems prompted a company-wide initiative to establish effective performance measurement, explicitly addressing problems that had previously been experienced. The managing director was the major driving force behind the initiative and extensive use was made of existing and accepted communication tools to ensure performance measurement had the appropriate credibility. As the human resources manager remarked:``Effective use of the measurement system is due to the managing director's promotion of the need for and importance of measurement and his use of measurement to manage and communicate''.
The managing director highlighted the need for flexible systems``None of the commercial performance measurement software provided the required support -you must have a system that satisfies your requirements''. In-house information systems were developed to provide data collection, analysis and reporting systems giving flexibility not provided by systems available on the market. Addressing these issues, and integrating performance measurement into the strategy development and review process, provided the organisation with a measurement system that they believed would evolve with the business's requirements.
Company 2
Although performance measurement systems had been implemented in company 2 for a number of years, failure to actually use new performance measures to manage the business was seen as major barrier to their deployment and hence evolution. Although senior management had backed the implementation of a balanced set of measures, the continued emphasis on financial performance measures prevented use of the balanced measurement system being embedded throughout the organisation. As in company 1, company 2 used experiences of ineffective measurement practices in the past to design a measurement system with the attributes that they considered necessary to maintain a relevant set of performance measures in the future. To ensure that their measures remained relevant, managers in company 2 explicitly included a review of measures in the periodic review of business processes.
The head of business process development highlighted the importance of having the appropriate systems to facilitate measurement activity and the evolution of measurement systems.``New systems have been designed from scratch to be flexible enabling measures to be changed easily. The system being Web-based enables worldwide access to all information allowing information sharing. This facilitates benchmarking and the transfer of best practice. The global availability of the same reporting systems enables commonality of approach''.
Furthermore he highlighted that:``reporting needs to be efficient to reduce the resources required to administer measurement, allowing resources to be dedicated to acting on the results.'' The system was designed to enable efficient and effective data collection and reporting, minimising the effort of measurement to ensure acceptance throughout the organisation.
According to the consultancy sales manager:``Benchmarking of performance against competitors (including those in new markets) has given a common understanding of the need to improve and where improvement should be focused. This has reduced any resistance to the change of performance measures as the need can be demonstrated.'' This enabled the organisation to overcome some of the people issues that had limited the development of performance measurement activities in the past.
Company 3
The evolution of measures was not effectively managed in company 3.``The culture at [company 3] is a barrier to the implementation of a consistent approach to measurement across the whole company.'' The ad hoc approach to performance measurement that was adopted led to inconsistency in approaches between different business units and geographical locations. The inconsistency in measurement practices limited the comparability of performance data, detrimentally affecting the credibility, and hence acceptance, of performance measures. Despite attempts to change measures to reflect changing business circumstances, managers were reluctant to use non-financial data to manage the business.``The overriding factor affecting the acceptance of performance measurement is that it become a business issue so that it occupies the minds of managers and measures are used to manage the business'' (ManagerStationary Office Supplier). This reflects the need for managers to actively use measures to manage the business. It was found that this would increase their desire to ensure measures changed to remain appropriate, as their performance would be assessed on them.
Inflexible IT systems were also found to be a major barrier to evolution. The European customer care manager specifically noted that:``it is not possible to change the structure and content of the performance reports produced by the mainframe IT system.''
Company 4
The use of performance measurement to manage the business was accepted in company 4. However, the tendency to report too much data and produce too many measurement reports acted as a significant barrier to evolution. The service recovery manager stated:``I spend too much time preparing reports for my manager to take to board meetings. It prevents me from reviewing and updating measures so that they remain current. Most of the reports are never Performance measurement systems 1231 referred to, they are just a security blanket in case he is ever asked to produce the data.'' In the past key individuals had stood in the way of the use of some measures.``This resistance was due to reluctance to provide a better understanding of actual performance for which they were responsible. Removal of the individuals has been the most successful way of eliminating the problem'' (Service Recovery Manager).
The availability of people with the appropriate skills to analyse and redefine measures was also identified as an issue. This was particularly the case when individuals responsible for measurement left departments or the company all together. It was recognised that measurement practices could be developed further by planning skills development and ensuring that the appropriate skills were maintained in the areas they were required.
Company 4 also provided an example of the effect of the design of measures on their use. While discussing the graphical representation of one measure, the field service manager explained:``nobody uses this measure as they don't understand it. I would explain it to you but I don't understand it either''. As a result the measure was not seen as relevant and was not used.
Company 5
Extensive performance measurement implementation had been undertaken in company 5. However, as in company 2, although senior management had initiated the implementation of new measures, they failed to use the resultant performance measurement data, in favour of traditional financial performance measures.``The previous CEO paid lip service to the scorecard but only really focussed on the financials, hence this is where all attention was focused'' (Head of Strategic Planning). As a result the new measures were not considered to be important at other levels of the organisation and they were not effectively used. Measurement reverted to financial measurement and the process of evolution was stifled. This clearly demonstrated the need for top level support for measurement and the need for a change in mindset of management so that measures are used to manage the business.
Company 6
Company 6 provided the best example of managing the evolution of measurement systems. The primary factor facilitating evolution was the availability of resources dedicated to measurement and the management of performance measures.``The availability of a dedicated employee who is responsible for the review of measures enables gaps to be identified and the need to change existing measures as well as identifying performance measures'' (Sales Order Manager).
The dedicated systems analyst ensured that measures were reviewed and that action was taken to improve performance and ensure that measures were changed to remain relevant. In addition,``having split responsibility and budget from operations and the IT department enables me to develop systems that would not be justified under either department individually''. This ensured that systems were flexible enough to change as required. The availability of a manager dedicated to measurement, who had credibility within all areas of the business stimulated measurement activity and helped overcome barriers to the acceptance and evolution of measurement, such as inflexible payroll structures and high staff turnover.
Company 6 highlighted the need to create the appropriate environment in which the use of performance measures is most effective. Weekly meetings to review performance were open and honest discussions of performance, including new issues requiring measurement and identifying new areas of performance on which to focus improvement attention.``It is important to recruit and retain employees who are open to new ideas and are willing and able to implement new performance measures.''``Use of neutral measures, that focus on improvement and do not apportion blame, help acceptance and adoption of measures.''
Company 7
The lack of a formal review process was considered to be the main reason that the evolution of performance measures was not managed in company 7 (``There is no process to review measures and identify whether or not they are appropriate. That is a major factor affecting whether measures change in line with organisational circumstances''). Within company 7 the leadership of the managing director was clearly the main driver of measurement activity.``The ability and energy of the managing director drive measures and measurement. He prompts other board members to review measures and ensure that they are relevant and appropriate to the business and reflect what is important.''
The availability of management time to reflect on measures was also considered to be a major constraint. The group technical and quality director identified that:``In previous years we have had too many measures. We need to focus on fewer important objectives''. He also noted that the frequency with which measures are reviewed is dependent on the availability of management time. Similarly the availability of management skills is also a key determinant of the ability to review and modify measures. This will affect when inappropriate measures are identified and the ability to change measures to make them appropriate' '. He identified the need for systems that could accommodate a hierarchy of measures, reporting the few important measures, but enabling analysis of the many underlying measures of the drivers of performance.
Table II summarises the key factors that facilitate and inhibit the evolution of performance measurement systems in each of the case study companies.
Evidence from the case study companies demonstrates the need for companies to change their performance measures as the organisation's circumstances change. The group technical and quality director in company 7 pointed out:``If people don't think measures are relevant they won't use them, so they won't evolve''. This clearly demonstrates that in order for an organisation to have performance measures that evolve over time, they must Performance measurement systems have a set of performance measures that is effectively used throughout the organisation. Companies 3 and 5 were prevented from maintaining a relevant set of measures by senior management, who continued to use financial measures to manage the business, despite the availability of a more balanced set of measures. Given that the availability and effective use of measures is a pre-requisite to their evolution, a key question that remains is how do companies know when they should change the measures they use. Each of the case study companies approached this problem in different ways, however each company also encountered considerable barriers to effective evolution of measures. As a result no organisation demonstrated a complete solution to the problem of managing the evolution of their measurement system. Analysis of the barriers that the case study organisations encountered, and approaches that different organisations used to overcome them, provide significant insight into the way that the evolution of measurement systems can be managed.
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Barriers to and facilitators of evolution
The previous section presents the main findings of the case studies undertaken and Table II summarises the main barriers and facilitators of the evolution of performance measurement systems found within the companies studied. As presented, the findings provide an insight into the factors affecting the evolution of measures in each of the individual organisations. However, to draw generic lessons from the data collected it is necessary to identify common problems encountered by the organisations studied and solutions to these problems found in other organisations.
Some of the organisations, notably companies 2 and 7, identified the need for management processes to ensure the review of performance measurement is prompted and that measures are changed as appropriate.
Companies 1 and 2 overcame such problems by incorporating measurement into regular strategy and business process reviews. In company 1, considerable attention was focused on measurement as a key tool to support the achievement of strategic objectives. As a result measures were a fundamental part of the annual strategy review. Meanwhile in company 2, each business process had clearly defined performance measures. As a result, the process audits assessed the effectiveness of measurement and prompted remedial action as necessary.
These comparisons suggest that absence of an effective process is a commonly encountered barrier to the evolution of measurement systems. Effective processes enable identification of changes in circumstances that necessitate changes in measures and ensure that measures are appropriate.
Companies 4 and 6 both highlight the lack of the appropriate skills as a barrier to identifying the measures that need to be changed and to the modification of measures. Historically, high staff turnover had significantly affected the ability of company 6 to retain the skills required to analyse performance data, identify whether measures remain appropriate and design new measures when necessary. The availability of management time to reflect on measures was also found to be a constraint on evolution (companies 4 and 7).
In order to overcome these issues, company 6 devoted dedicated resources to measurement, thereby giving individuals the responsibility for ensuring that measurement remained appropriate to the organisation's circumstances. This dedicated resource acted as support for measurement activities, including use of measures, analysis of data and ensuring that measures reflected the requirements of users. The resource acted as a focal point for the development and maintenance of internal measurement skills including the development of appropriate information systems.
The lack of the necessary skills and human resources (people) is the second barrier to evolution to be identified from the findings. The necessary skills include: the ability to identify when measures are no longer appropriate to measure the organisation's performance; and the ability to refine measures to reflect the organisation's new circumstances.
The lack of flexibility of information systems, especially accounting systems, was considered to be a barrier to the evolution of measures by a number of companies (companies 1, 2, 5 and 6). Company 6 indicated that the implementation of an ERP system resulted in loss of functionality that had been developed to aid analysis of performance measurement data. Although there are many software products designed to support performance measurement on the market, company 1 in particular found``off the shelf systems'' to be insufficiently flexible, limiting the ability to modify of measures.
Companies 1, 2 and 6 identified the need to design data collection and reporting systems so that they facilitate the identification of inappropriate measurement and enable the change of data collection, analysis and reporting tools. In company 1 this was included in a strategic information system developed in-house. Company 2 developed a Web-based system that enabled consistent and flexible measurement on a global scale, while company 6 ensured that their dedicated measurement personnel had both operations and information systems responsibilities, ensuring that systems were developed to reflect the requirements of operational measurement.
Inflexible systems are the third barrier to evolution to be drawn from the findings.
The acceptance of measurement throughout the organisation was identified as a key prerequisite of evolution in each of the companies studied. This was linked to the importance placed on maintaining an effective and efficient measurement system, including the benefit derived from measurement activities in relation to the effort required. In each case, establishing a culture that embraced the use of performance measurement to manage the business was crucial. Without such a culture measurement was considered to be a nonvalue adding activity which was to be endured, rather than a tool to support business decision making.
Company 1 used existing communication media to establish such a culture throughout the organisation. Use of statutory safety reports and briefings Performance measurement systems
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ensured that all employees received business performance information, while mechanisms were put in place to encourage, collect and respond to queries from all employees regarding information reported. By demonstrating that this was an open and honest process, an average of 300 questions and suggestions per month were generated from a work force of approximately 600, demonstrating that measures were actually being understood and used. Similarly, management meetings in company 6 included open discussion of the relevance of performance measures and the way in which they could be modified and improved to increase their utility. In both cases, developing an open and honest culture in which measurement was used to support improvement rather than a tool to punish individuals was considered crucial to use maintenance of relevant performance measures. Thus the data suggests that culture that is inappropriate to the use (and change of measures) is the fourth key barrier that was identified.
This further analysis of the data identifies four key themes commonly observed within the case study organisations. These are demonstrated through the examples discussed. Table III presents the findings from the case studies structured around four themes that emerge from the data collected. This demonstrates that these themes comprehensively cover all of the case study data as presented in Table II .
Framework of factors affecting the evolution of performance measurement systems
It is evident from the summary of the interviews shown in Table III that the evolution of measurement systems is a complex phenomenon to study. At the most fundamental level the research reported in this paper has identified that before a measurement system can evolve it has to be used actively (use). It is worth noting at this point that a performance measurement system itself consists of several components, including:
Individual measures that quantify the efficiency and effectiveness of actions.
A set of measures that combine to assess the performance of an organisation as a whole. A supporting infrastructure that enables data to be acquired, collated, sorted, analysed, interpreted and disseminated (Neely, 1998) .
Assuming that these elements exist and the measurement system is actually used then evolution of the measurement system is possible. Typically, this starts with a trigger, which can be either internal or external in nature. Companies 1 and 5 both provide examples of an external trigger, with significant changes in their consumer markets following deregulation. These changes significantly affected the assumptions underpinning the companies' objectives and competitive priorities, necessitating realignment of measures. In Company 6, monthly management meetings and an away day provide Table III . Recategorised summary of case study findings Facilitators of evolution Barriers to evolution Process Integration of measurement with strategy development and review (company 1) Integration of measurement with business process review (2) PM``function'' the focal point of measurement activity (6) Forum to discuss appropriateness of measures (6) Implementation of common definitions/metrics (3, 7)
Consistent approach to measurement across all areas of the business (1) Away day to measures (6) Involvement of external bodies (3) User involvement in measurement (5) Lack of proactive review process (7) Inconsistent approach to measurement:
over time (5) between locations/business units (3, 6, 7) no integrated measurement function (3) Insufficient time to review measures:
lack of management time (4, 7) too much data reported (4, 7)
The need to trend measures limits ability change (7) Lack of data analysis (5, 6) People Maintain PM capability (6) Dedicated PM resource (6) facilitation of use of measures (6) ensure action is taken (1, 2, 6) prompt review of measures (6) credible sponsor (1, 6, 7)
IT and operational responsibilities (6) Skills/succession planning (4)
Involvement of those being measured/local ownership of measures (6) Community of users of measures (6) Lack of appropriate skills: to identify appropriate measures (4, 6, 7) to design measures/quantify performance (4) to collect accurate data (1) to analyse data (6) High staff turnover (6) Lack of management time (4, 7) Ownership of cross-functional (6) Systems Develop in-house/customised IT systems (1, 2): flexible (1, 2) Web-based (2) electronic reporting (7) hierarchy of measures (7) linked to strategy deployment/business process review (1, 2) Maintain internal systems development capabilities (1, 2, 6) Integration of operations and IT (budgets, responsibility, etc.) (6) Inflexible legacy systems: data collection (4, 5) reporting (4, 5) Inflexible ERP systemsloss of functionality (6) Inappropriate``off the shelf'' systems (1)
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Facilitators of evolution
Barriers to evolution Culture The need for evolution considered to be important (2, 6, 7) Communication:
use of accepted medium (1) feedback all actions (1) engage all employees (1) Measurement integrity is encouraged:
open and honest discussion of performance (6) no blame culture (6) discouragement of``gaming behaviour'' (6) Ongoing senior management support/champion for measurement (all companies): continued focus on measurement (1, 6) identify and remove barriers to use/change of measures (1, 6) Establish common understanding of objectives (2) Integration/alignment of reward systems (2) Measurement not owned by finance (6) Alignment of measures and rewards (2, 5, 6) Senior management inertia (2, 3) Individual inertia/resistance to measurement (4)
Ad hoc approach to measurement (3) Lack of alignment of actions with measures (7) In appropriate use of measures/measures not used to manage the business (2, 5) Rigid remuneration and union systems (6) examples of internal triggers which prompted review of the relevance of current measures given changes in circumstances. Other such triggers were also identified that prompted the realisation that measures were inappropriately designed for their purpose, that use of measures prompted inappropriate behaviour or that circumstances, such as competitive requirements, changed. Once the trigger has been received then the first stage in the evolution of the measurement system is to reflect on the performance measurement system and identify whether it remains appropriate given changing organisational circumstances. This stage of the evolutionary process is known as reflect (reflect) and the research identified several barriers that prevent it from occurring in organisations, most crucially those associated with process, people, infrastructure and culture: Absence of an effective process. Company 7 highlighted the lack of an effective process as the main barrier to reflection, while in both companies 4 and 7 there was insufficient management time set aside to reflect on performance measures. Lack of the necessary skills and human resources. Companies 1, 4, 6 and 7 each identified a lack of appropriate skills to analyse data and identify inappropriate measures. Company 6 specifically highlighted that high staff turnover caused problems in retaining people with the skills necessary to identify which measures are inappropriate. Company 4 also highlighted that the lack of succession planning was a barrier to reflection. Inflexible systems. These were identified as barriers to reflection. In particular, company 6 found ERP system implementation led to lost analysis functionality required to investigate performance trends and causes of performance variances. Inappropriate culture. Companies 4 and 6 both highlighted individuals who were resistant to reflection on and change to measures as they did not want measures to more effectively reflect specific dimensions of performance for which they were responsible. Lack of alignment of measures with rewards was also found to be a barrier to reflection in company 7. Alignment of measures with rewards ensures that those being measured have an incentive to reflect on measures and prompt their evolution.
During the reflection stage, each of the constituent parts of the performance measurement system should be critically appraised and reviewed to ensure that they remain appropriate to the requirements of the organisation. Many tools and techniques have been developed to help organisations design performance measures and measurement systems. Several of these tools can be applied to reflect on the content of an organisation's current performance measurement system. For example, the performance measurement record sheet (Neely et al., 1996) lists the characteristics of a performance measure, any of Performance measurement systems 1241 which might be affected by changes in the organisation's circumstances. Many of the performance measurement frameworks that have been proposed might also support reflection on the relevance of the set of measures used by the organisation. Furthermore, tools such as the Performance Measurement Questionnaire (Dixon et al., 1990) are specifically designed to help an organisation to identify the appropriateness of their measurement system. Reflecting on the measurement system will enable required changes to be identified and will in turn trigger modifications (modify). In addition external triggers, such as changes in legislative or regulatory requirements, and/or changes in ownership can lead to the imposition of new performance measures, which will also prompt the modification stage. In turn the modification stage will result in changes to the constituent elements of the measurement system. Once these changes have been enacted then the modified measurement system can be said to have been deployed (deploy) and hence the cycle of evolution can start again. This entire evolutionary cycle is illustrated in Figure 2 , which contains a framework of the factors affecting the evolution of measurement systems.
The key to this discussion is to recognise that the case study data collected demonstrates that to manage effectively the evolution of performance measures, an organisation must consider several inter-related issues:
(1) The active use of the performance measurement system is a prerequisite to any evolution.
(2) The performance measurement system itself consists of three interrelated elements (individual measures, the set of measures and the Figure 2 . Framework of factors affecting the evolution of performance measurement systems enabling infrastructure). Each of these elements must be considered during the evolution of the performance measurement system. (3) There are four stages of evolution -use, reflect, modify and deploy.
These form a continuous cycle. (4) Barriers exist that will prevent the evolutionary cycle from operating.
These barriers can be overcome if the evolutionary cycle is underpinned by enabling factors -broadly categorised under the headings: people, process, people, infrastructure and culture. Specifically, a well designed measurement system will be accompanied by an explicitly designed evolutionary cycle with clear triggers and: process -existence of a process for reviewing, modifying and deploying measures; people -the availability of the required skills to use, reflect on, modify and deploy measures; infrastructure -the availability of flexible systems that enable the collection, analysis and reporting of appropriate data; culture -the existence of a measurement culture within the organisation ensuring that the value of measurement, and importance of maintaining relevant and appropriate measures, are appreciated.
Discussion
The literature and case study data presented clearly show first, the importance of managing measurement systems so that they change over time and second, the complex range of interrelated factors that affect the evolution of performance measurement systems. The literature highlights many of the issues affecting the management of change within organisations. This paper discusses many of these issues in the context of case study data relating to performance measurement system evolution. A considerable amount has been written about the design and implementation of measurement systems and a number writers have identified the need to reflect on measures to ensure that they remain relevant as the organisation changes. The research findings echo the themes identified in the literature concerning the external and internal drivers of change affecting organisations and the need for organisations to have effective process in place to identify these changes and when they necessitate changes to measurement systems. However, there is little discussion in the literature of what to do once that reflection has taken place. The data collected clearly show that the process of managing the evolution of measurement systems consists of a number of stages that have to date received little attention. In addition to reflection, consideration should be given to how measures are to be modified and how modified measures are to be deployed without embarking on a wholesale performance measurement system redesign project.
Performance measurement systems
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It is also clear that for measurement systems to evolve effectively there are key capabilities that an organisation must have in place (i.e. effective processes; appropriate skills and human resources; appropriate culture; and flexible systems). The research demonstrates how lessons from different strands of literature such as the need for the appropriate resources (Greiner, 1996) and capabilities (Gabris, 1986) ; the appropriate culture (Tichy, 1983) ; willingness to change (Kotter, 1996) ; and relevant processes (Bourne et al., 2000; Bititci et al., 2000) can be drawn together into a structured framework.
The data indicates that organisations should consider these capabilities at each stage of the evolutionary cycle, as they are fundamental to effective evolution. However, little consideration is given to these capabilities in the literature concerning the design and implementation of measurement systems. It is the development and maintenance of these capabilities within an organisation that will determine whether its measurement systems evolve effectively. As such, reviewing the availability of these capabilities is an important stage in the management of measurement systems over time. This reflects the need to review and update measurement systems at three different levels, i.e. the individual measure; the set of measures; and the supporting infrastructure, and shows that these capabilities are an integral part of that supporting infrastructure.
The framework presented provides a structured view of the factors affecting the evolution of performance measures and measurement systems. It conceptualises a very complex combination of factors affecting the evolution of measurement systems into a manageable form.
Conclusions
Although the issue of development of effective performance measures has received considerable attention from both academic and practitioner communities, neither has satisfactorily addressed the issue of how performance measures should evolve over time in order to remain relevant.
The research reported in this paper provides an understanding of how measurement systems can be managed so that a dynamic and relevant set of performance measures can be maintained, reflecting an organisation's changing requirements. It provides an understanding of the factors, both internal and external to the organisation, that facilitate and inhibit the introduction of new measures, the modification of existing measures and deletion of obsolete measures. These factors are presented in a framework that illustrates the process, people, infrastructure and culture capabilities that an organisation must demonstrate in order to manage the evolution of measures. The paper discusses many issues of relevance to the growing literature in the field of performance measurement while providing organisations with a practical tool to help them establish an effective performance measurement system. Ensuring that evolution of measurement systems is effectively managed over time is important if another measurement crisis and revolution is to be avoided.
